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(54) NONAQUEOUS ELECTROLYTE BATTERY 
(57)Abstract: 

PURPOSE: To enhance storage characteristics. 

CONSTITUTION: 1 -20vol. % specific additive is added to a nonaqueous electrolyte prepared by dissolving 
lithium trifluoromethane sulfonate pr lithium hexafluorophosphate in a solvent containing at least one high 
dielectric constant solvent selected from the group comprising ethylene carbonate, propylene carbonate, 
and butylene carbonate. The additive reacts with lithium or the like to form a film on the surface of a 
negative electrode, the film makes the reaction of the negative electrode with the nonaqueous electrolyte 
difficult to occur, and thereby self discharge hardly occur even when a battery is stored for a long time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer.Sp the translation may not reflect the original precisely. 
1 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS * . ; ,. 

[Claim(s)] 

[Claim 1] Positive electrode. The negative electrode which makes a lithium an active material. Nonaqueous 
electrolyte which comes to melt a trifluoromethane sulfonic-acid lithium or a hexafluoro phosphoric-acid 
lithium to the solvent containing at least a kind of high dielectric constant solvent chosen from the group 
which consists of ethylene carbonate, propylene carbonate, and butylene carbonate. Separator. It is the 
nonaqueous electrolyte cell equipped with the above, the aforementioned nonaqueous electrolyte A 
triethylamine, N butylamine, an aniline, a trimethyl hydroxylamine, 1-dimethylamino-2-methoxyethane, An 
acetonitrile, acrylonitrile, 3-methoxy propionitrile, Benzonitrile, nitromethane, nitroethane, N, and 
N-dirhethylacetamide, N.N-dimethylformamide, a formamide, a N-methyl-2-pyrrolidone, N and N'-dimethyl 
imidazolidinone, iso KISAZORU, 3, 5-dimethyl iso KISAZORU, 3-methyl-2-oxazolidone, 1 and 2, 3-OKISA 
diazole, N-methyl morpholine, a dimethyl sulfide, an ethyl methyl sulfide, 2-methylthiophene, 1 -butane thiol, a 
benzene thiol, dimethyl sulfate. Diethyl sulfate, a dimethyl ape fight, a diethyl ape fight, A butadiene sulfone, 
3-methyl SURUHOREN, 1, 4-thioxan, FENO key search in, 1, 4-thia gin, a thio morpholine, a pyridine, It is 
characterized by doing 1-20 volume % content of at least one sort of additives chosen from the group which 
consists of 1, 3-dimethyl-2-imidazolidinone, dimethyl sulfoxide, a dimethyl sulfone, methylethyl sulfonate, 
and a dimethyl SURUFI night. 

[Claim 2] The nonaqueous electrolyte cell according to claim 1 by which the aforementioned nonaqueous 
electrolyte contains further 1 and 2-dimethoxyethane. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation nrtay "not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION , 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this, invention relates to improvement of nonaqueous electrolyte aiming at improving 
the preservation property 6f a nonaqueous electrolyte cell in detail with respect to a nonaqueous electrolyte 
cell. 
[0002] 

[Description of the Prior Art] WhVn a nonaqueous electrolyte cell equipped with the negative electrode 
which makes a lithium an active material selects the active material of a positive electrode suitably in recent 
years, it is observed from high-capacity-izing being possible. 

[0003] By the way, as a negative electrode which makes a lithium an active material, the metal lithium, the 
lithium alloy, the carbon material, etc. are proposed. 

[0004] However, generally such negative-electrode material tends to react with nonaqueous electrolyte 
during preservation, and when saved for a long period of time, there is a problem that service capacity 
decreases remarkably by self-discharge in the nonaqueous electrolyte cell which makes a lithium the active 
material of a negative electrode for this reason. 

[0005] The place which this invention is made to solve this problem and is made into the purpose is by 
suppressing the self^discharge resulting from the reaction of a negative electrode and nonaqueous 
electrolyte to offer the nonaqueous electrolyte cell which has the outstanding preservation property. 
[0006] 

[Means for Solving the Problem] The nonaqueous electrolyte cell (this invention cell) concerning this 
invention for attaining the above-mentioned purpose A positive electrode, the negative electrode which 
makes a lithium an active material, and ethylene carbonate, The nonaqueous electrolyte which comes to melt 
a trifluoromethane sulfonic-acid lithium or a hexafluoro phosphoric-acid lithium at least to a kind of high 
dielectric constant solvent chosen from the group which consists of propylene carbonate and butylene 
carbonate, It is a nonaqueous electrolyte cell equipped with separator, the aforementioned nonaqueous 
electrolyte A triethylamine, n butylamine, an aniline, a trimethyl hydroxylamine, 

1- dimethylamino-2-methoxyethane, an acetonitrile, acrylonitrile, 3-methoxy propionitrile, a benzonitrile, a 
nitromethane, a nitroethane, N and N-dimethylacetamide, N.N-dimethylformamide, a formamide, 
N-methyl-2-pyrrolidone, N, and N -dimethyl imidazolidinone, Iso KISAZORU, 3, 5-dimethyl iso KISAZORU, 

3- methyl-2-oxazolidone, 1, 2, 3-OKISA diazole, N-methyl morpholine, a dimethyl sulfide, An ethyl methyl 
sulfide, 2-methylthiophene, 1 -butane thiol, A benzene thiol, dimethyl sulfate, diethyl sulfate, A dimethyl ape 
fight, a diethyl ape fight, a butadiene sulfone, 3-methyi SURUHOREN, 1, 4-thioxan, FENO key search in, 1, 

4- thia gin, 1-20 volume % content of at least one sort of additives chosen from the group which consists of 
a thio morpholine, a pyridine, 1, 3-dimethyl-2Hmidazolidinone, dimethyl sulfoxide, a dimethyl sulfone, 
methylethyl sulfonate, and a dimethyl SURUFI night is done. 

[0007] The nonaqueous electrolyte of this invention cell does 1-20 volume % content of a specific additive. If 
additive content separates from this range, a preservation property will stop being able to improve easily. 
[0008] A preservation property is further improvable if the mixed solvent which added 1 and 

2- dimethoxyethane to the above-mentioned quantity dielectric constant solvent is used as a solvent of 
nonaqueous electrolyte. The ranges of the suitable content ratio of the high dielectric constant solvent in 
that case and 1 and 2-dimethoxyethane are 3:7-7:3 in a volume ratio. 

[0009] As an example of the negative electrode which makes a lithium an active material, what used lithium 
alloys (a lithium aluminium alloy, a lithium and a lead alloy, a lithium, a tin alloy, etc.), metallic oxides (LiNb 
205 etc.), or carbon materials (a graphite, corks, organic substance baking object, etc.) for 
negative-electrode material is mentioned. 

[0010] this invention has the feature in the point which used what carries out specified quantity content of 
the specific additive as nonaqueous electrolyte to improve the preservation property of a nonaqueous 
electrolyte cell equipped with a specific negative electrode and specific nonaqueous electrolyte. Therefore, 
about other members which constitute cells, such as a positive electrode and separator, the various things 
currently used [ which are used and are former-proposed ] as an object for nonaqueous electrolyte cells 
can be used. Moreover, this invention is applicable to both a primary cell and a rechargeable battery. 

toon] 

[Function] The specific additive which nonaqueous electrolyte was made to contain, and the lithium in the 
solvent and solute in nonaqueous electrolyte, and a negative electrode react, and a coat is formed in a 
negative-electrode front face. Since the reaction of a negative electrode and nonaqueous electrolyte stops 
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being able to happen easily, self-discharge is suppressed by this coat. Consequently, even when saved for a 
long period of time, service capacity stops being able to decrease easily (improvement in a preservation 
property). In addition, since electronic conductivity of a coat is good, the electrode reaction in a negative 
electrode is not checked by forming a coat in a negative electrode. 
[0012] 

[Example] It is possible to change this invention suitably in the range which is not limited to the following 
example at all and does not change the summary, and to carry out hereafter, although this invention is 
further explained to a detail based on an example. 

[0013] [Production of a positive electrode] Manganese dioxide as an active materiaKmariganes dioxide 
heat-treated by 375 degreeC), the acetylene black as an electric conduction agent, and the polyvinylidene 
fluoride as a binder — the weight ratio 80:10:10 — mixing — a positive electrode — a mixture — preparing 
— this positive electrode — after made the N-methyl-2-pyrrolidone distribute a mixture, having prepared 
the slurry, having applied this slurry on the aluminum foil, rolljng it out and piercing with a diameter of 20mm 
in the shape of a disk, it heat-treated by 150 degreeC for 2 hours, and the positive electrode was produced 
[0014] [Production of a negative electrode] The metal lithium rolled plate was pierced with a diameter of 
20mm in the shape of a disk, and the negative electrode was produced.. 

[001 5] [Manufacture of nonaqueous electrolyte] To the solvent which shows composition in Table 1 - 6, a 
trifluoromethane sulfonic-acid lithium (LiCF3 S03) or one mol (LiPF6) /of hexafluoro phosphoric-acid 
ithiums was melted L, and nonaqueous electrolyte was prepared to it. 
0016] 
Table 1] 



BC:»C = 50:50 

BC:D>E:^ xW ^ = 47.5:47.5:5 
BC:DME:n-7f*ny = 47-5:47.5:5 
DC:DME:7-9y = 47.5:47.5:5 
BC:»E: AtFn*W*y=47-5:47.5:5 
a:ftC:l^w?y-2^H^y=47.5:ir7.5:5 
BC:DME: W -H* = 47.5:47.5:5 
BC:DME:7*gar|W = 47.5:^7.5:5 
&t*g:3-mV7u£tzYW = ^.5:47-5:5 
eC:DJJE:A^i;»r = 47.5:47-5:5 
BC:»g:- W>v = M7.5:U7.5:5 
BC:DME:-|>iix*y = 47.5:47.5:5 
S : SS : 5'K^W*^$F=«7.5:M7.5:5 
{£ : ^ :N »^fW**7$F=47.5:47.5:5 
BC:DME:*W 7 $F =47.5:47.5:5 
K:lWE:N-Jf^2HWy=47.5:47.5:5 

S : SI : HlT TO <?W^y =47.5:47.5:5 
BC:DME:m*;-* =47-5:47.5:5 

Sffi^^WttW-* =417,5:47.5:5 

2S : K£9~£ f *- 2 -ttWFy =47.5:47.5:5 

£ : ^\V 2 ' 3 ^**W~* =47.5:47.5:5 
BC:D^N-jrfjW**iJy =47.5:47.5:5 



n 

mm 



LiCFiSQj 

LiCF 3 S0 3 
LiCF 3 S0 3 
UCF1SO3 

LiCF 3 S0j 
LiCF 3 SO, 
LiCFaSOj 
LiCF 3 S0, 

LiCFjSQ, 
LiCF 3 S0 3 
LiCFaSOs 
LiCF 3 S0 3 
LiCFaSOj 
UCF3SO3 
LiCF 3 903 
UCF 3 90 3 
LiCFjSOa 

LiCF 3 S0a 



A 
5 
3 
3 
5 
4 
4 
5 
5 
4 
S 
4 
5 
4 
5 
3 
3 

3 
3 
3 
4 
4 
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Table 2] 



BC; 
BC 
BC 
BC; 
BC: 
BC: 
BC: 
BC; 
BC: 
BC: 
BC: 
BC; 
BC: 
BC: 
BC: 
BC 
BC 
BC 
BC 
BC 
BC 



:DME:ifJWf*XA74F 

:WE:*tf*W7x-t- 

:DME:?XWWtO 
:DME:;Wiyx>*y 

:DME:3->f*oui4vy 
*ME:1 ,4-f***y 

:DHE:^J^ 



=47.5:47-5:5 
=47.5:47.5:5 
=47.5:47. 
=47.5:47. 
=47.5:47- „ 
=47.5:47-5:5 
=47-5:47-5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=U7.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 



-5:5 
.5:5 
-5:5 




; ; S^ :1 /5" Wfr ~ 2 "^^' /, ^ :; ^ =1,7 * 5:lr7 -5:5 
\itm:WAimW =47.5:47.5:5 
:CME:-WAXHy =47.5:47.5:5 

zimimmmi-i =47.5:47.5:5 

.iTHE.'.W*m<m =47.5:47.5:5 




7&m 



liCF,S0, 
LtCF 3 S0, 
LiCFjSO, 
UCF,S0, 
LiCFaSO, 
LiCF 3 S0 3 
LiCF 3 S0 3 

LLCF 3 S0 3 
LiCFjSOj 
LiCF 3 S0j 
LiCF 3 90j 
LiCF 3 30, 

LiCF 3 90 3 
LiCF 3 S0 3 
LiCFjSOj 
LiCF 3 903 
LiGFaSOj 
UCFaSOi 



5 
5 
5 
5 
5 
5 
5 
4 
5 
4 
5 
5 
5 
5 
4 
5 
3 
5 
3 
5 
4 
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[Table 3] 
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BCzYUma =95:5 (#5fe*!B®kY) 


LiCFaSOa 
LiCFaSOa 


1 8 
5 



;ooi9] 

Table 4] 



BC:DME 

BC:DME: 

PC:DME 

FC:CNE : 

BC:CME 

BC:CNE - 

BC:CME 

0C:CME : 

PC:CME 

PC:CME : 

BC:DME 

BC:DME : 



W»9 
YM*7V/ 



.3:5 



50:50 
47.5=47. 
50:50 
47,5:47.5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 



ufctmau 

nr 
panr 
Mir' 

8HB> 



LiCFaSOa 
LiCFaSOa 
LiCFaSOa 
LiCF*S0 3 
LiCFjSO, 
LiCFaSOa 

LiPF« 
LiPF* 
LiFFf 
LiPF« 
UPFi 



(X) 



9 
5 
6 
5 
4 
4 
1 
5 
8 
5 
6 
4 



5020] 
Table 5] 







(960 


BC:PC:DME = 1 :1 rl ( 
*£:rc:EME : Mxf*7§7 = 32:32:32:4 ( 
EC:BC:DME = 1 :1 :1 \ 
: Hif*7*y = 32:32:32:4 I 
rC:BC:CME = 1 :1 *1 | 
PC:BC:DME : m**7V/ = 32:32:32:4 I 


iterate) 


LiCFaSOa 
LiCFaSOa 
LiCFaSOa 
LiCFaSOa 
LiCFaSOa 
LiCFaSOa 


1 4 
4 

1 3 
4 

1 3 
4 
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[Table 6] 


?• 

i 






{%) 


BC:»E:Hlf*7r/ = 49.95:49.95:0.1 I 
HC:CME:l>fcLf*75y = 49.75:49.75:0.5 
BC:ENE:V9if*7$y = 49-5:49.5:1 
BC:CME:|,ijjLf*7;y = 45:45:10 
HC:»ffi:h9lf*7=y = 40:40:20 
BC:CHE:hi|xfA7$y = 35:35:30 


«Jw»i 


LiCFaSOa 
UCFaSOj 
LiCFaSOa 
LiCFaSOa 
LUCFaSO, 
LiCFaSOa 


1 3 
1 2 
5 
5 
5 
1 8 



[0022] [Assembly of a cell] The nonaqueous electrolyte cell of various flat types was assembled using the 
above positive electrode, negative electrode, and nonaqueous electrolyte (cell size : 2.5mm in the diameter 
of 20.0mm, thickness). In addition, as separator, the fine porous membrane made from polypropylene was 
used, and previous nonaqueous electrolyte was infiltrated into this. 

[0023] [Rate of self-discharge of each cell] The service capacity C2 in 25 degreeC after saving for two 
months by the service capacity C1 in 25 degreeC immediately after the cell assembly of each cell and 80 
degreeC was calculated, and the rate of self-discharge after preservation of each cell was computed by the 
lower formula. Altogether, by constant resistance of 1kohm, service capacity C1 and C2 discharges, and is 
calculated. A result is shown in previous Table 1 - 6. in addition, front Naka and EC — ethylene carbonate 
— PC — propylene carbonate — BC — butylene carbonate — moreover, DME expresses 1 and 
2-dimethoxyethane, respectively 
[0024] 

Rate (%) of sel^discharge =(1-C2/C1) x100. [0025] As shown in Table 1 - 5, this invention cell which used 
the nonaqueous electrolyte (each additive content is 5 volume %) containing a specific additive has a low 
rate of self-discharge compared with the comparison cell by which the solvent and solute which do not 
contain an additive used the same nonaqueous electrolyte. This shows that the nonaqueous electrolyte cell 
which was excellent in the preservation property by making nonaqueous electrolyte contain a specific 
additive is obtained. 

[0026] Moreover, since the rate of self-discharge is low compared with this invention cell Y in Table 3, when 
this invention cell X in Table 1 uses the mixed solvent of a high-rate-discharge solvent and 1 and 
2-dimethoxyethane show that the nonaqueous electrolyte cell which was further excellent in the 
preservation property is obtained. 

[0027] Furthermore, if additive content separates from this range to a thing with the very as low rate of 
self-discharge as 5% when additive content is made into one to 20 volume % as shown in Table 6, the rate of 
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self^discharge will become high. This shows that it is necessary to regulate the additive content of 

nonaqueous electrolyte in the range of 1 - 20 volume %. 

[0028] 

[Effect of the Invention] An additive reacts with a lithium etc., a coat is formed on the surface of a negative 
electrode, and since this coat makes it hard to happen the reaction of a negative electrode and nonaqueous 
electrolyte, even when saved for a long period of time, self^discharge cannot happen easily. For this reason, 
this invention cell is excellent in a preservation property. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] this invention relates to improvement of nonaqueous electrolyte aiming at improving 
the preservation property of a nonaqueous electrolyte cell in detail with respect to a nonaqueous electrolyte 
cell. » 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] An additive reacts with a lithium etc., a coat is formed on the surface of a negative 
electrode, and since this coat makes it hard to happen the reaction of a negative eliectrode and nonaqueous 
electrolyte, even when saved for a long period of time, self-discharge cannot happen easily. For this reason, 
this invention cell is excellent in a preservation property. 



[Translation done.] 
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* NOTICES * 

japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may hot reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Description of the Prior Art] When a nonaqueous electrolyte cell equipped with the negative electrode 
which makes a lithium an active material selects the active material of a positive electrode suitably in recent 
years, it is observed from high-capacityHzing being possible. 

[0003] By the way, as a negative electrode which makes a lithium an active material, the metal lithium, the 
lithium alloy, the carbon material, etc. are proposed. 

[0004] However, generally such negative-electrode material tends to react with nonaqueous electrolyte 
during preservation, and when sav>ed for a long period of time, there is a problem that service capacity 
decreases remarkably by self-discharge in the nonaqueous electrolyte cell which makes a lithium the active 
material of a negative electrode for this reason. 

[0005] The place which this invention is made to solve this problem and is made into the purpose is by 
suppressing the self-discharge resulting from the reaction of a negative electrode and nonaqueous 
electrolyte to offer the nonaqueous electrolyte cell which has the outstanding preservation property. 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The nonaqueous electrolyte cell (this invention cell) concerning this 
invention for attaining the above-mentioned purpose A positive electrode, the negative electrode which 
makes a lithium an active material, and ethylene carbonate, The nonaqueous electrolyte which comes to melt 
a trifluoromethane sulfonic-acid lithium or a hexafluoro phosphoric-acid lithium at least to a kind of high 
dielectric constant solvent chosen from the group which consists of propylene carbonate and butylene 
carbonate, It is a nonaqueous electrolyte cell equipped with separator, the aforementioned nonaqueous 
electrolyte A triethylamine, n butylamine, an aniline, a trimethyl hydroxylamine, 

1- dimethylamino-2-methoxyethane, an acetonitrile, acrylonitrile, 3-methoxy propionitrile, a benzonitrile, a 
nitrorhethane, a nitroethane, N and N-dimethylacetamide, N.N-dimethylformamide, a formamide, 
N-methyl-2-pyrrolidone, N, and N'-dimethyl imidazolidinone, Iso KISAZORU, 3, 5-dimethyl iso KISAZORU, 

3- methyl-2-oxazolidone, 1, 2, 3-OKISA diazole, N-methyl morpholine, a dimethyl sulfide, An ethyl methyl 
sulfide, 2-methylthiophene, 1 -butane thiol, A benzene thiol, dimethyl sulfate, diethyl sulfate, A dimethyl ape 
fight, a diethyl ape fight, a butadiene sulfone, 3-methyl SURUHOREN, 1, 4-thioxan T FENO key search in, 1, 

4- thia gin, 1-20 volume % content of at least one sort of additives chosen from the group which consists of 
a thio morpholine, a pyridine, 1, 3-dimethyt-2-imidazolidinone, dimethyl sulfoxide, a dimethyl sulfone, 
methylethyl sulfonate, and a dimethyl SURUFI night is done. 

[0007] The nonaqueous electrolyte of this invention cell does 1-20 volume % content of a specific additive. If 
additive content separates from this range, a preservation property will stop being able to improve easily. 
[0008] A preservation property is further improvable if the mixed solvent which added 1 and 

2- dimethoxyethane to the above-mentioned quantity dielectric constant solvent is used as a solvent of 
nonaqueous electrolyte. The ranges of the suitable content ratio of the high dielectric constant solvent in 
that case and 1 and 2-dimethoxyethane are 3:7-7:3 in a volume ratio. 

[0009] As an example of the negative electrode which makes a lithium an active material, what used lithium 
alloys (a lithium aluminium alloy, a lithium and a lead alloy, a lithium, a tin alloy, etc.), metallic oxides (LiNb 
205 etc.), or carbon materials (a graphite, corks, organic substance baking object, etc.) for 
negative-electrode material is mentioned. 

[0010] this invention has the feature in the point which used what carries out specified quantity content of 
the specific additive as nonaqueous electrolyte to improve the preservation property of a nonaqueous 
electrolyte cell equipped with a specific negative electrode and specific nonaqueous electrolyte. Therefore, 
about other members which constitute cells, such as a positive electrode and separator, the various things 
currently used [ which are used and are former-proposed ] as an object for nonaqueous electrolyte cells 
can be used. Moreover, this invention is applicable to both a primary cell and a rechargeable battery. 
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OPERATION • . • ■ 

[Function] The specific additive which nonaqueous electrolyte was made to contain, and the lithium in the 
solvent and solute in nonaqueous electrolyte, and a negative electrode react, and a coat is formed in a 
negative-electrode front face. Since the reaction of a negative electrode and nonaqueous electrolyte stops 
being able to happen easily; self-discharge is suppressed by this coat. Consequently, even when saved for a 
long period of time, service capacity stops being able to decrease easily (improvement in a preservation 
property). In addition, since electronic conductivity of a coat is good, the electrode reaction in a negative 
electrode is not checked by forming a coat in a negative electrode. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Example] It is possible to change this invention suitably in the range which is not limited to the following 
example at all and does not change the summary, and to carry out hereafter, although this invention is 
further explained to a detail based on an example. 

[0013] [Production of a positive electrode] Manganese dioxide as an active material (manganese dioxide 
heat-treated by 375 degreeC), the acetylene black as an electric conduction agent, and the polyvinylidene 
fluoride as a binder — the weight ratio 80:10:10 — mixing — a positive electrode — a mixture — preparing 
— this positive electrode — after made the N-methyl-2-pyrrolidone distribute a mixture, having prepared 
the slurry, having applied this slurry on the aluminum foil, rolling it out and piercing with a diameter of 20mm 
in the shape of a disk, it heat-treated by 1 50 degreeC for 2 hours, and the positive electrode was produced 
[0014] [Production of a negative electrode] The metal lithium rolled plate was pierced with a diameter of 
20mm in the shape of a disk, and the negative electrode was produced. 

[0015] [Manufacture of nonaqueous electrolyte] To the solvent which shows composition in Table 1 - 6, a 
trifluoromethane sulfonic-acid lithium (LiCF3 S03) or one mol (LiPF6) /of hexafluoro phosphoric-acid 
lithiums was melted I., and nonaqueous electrolyte was prepared to it. 
[0016] 
Table 1] 



EXAMPLE 



■<K> 




LiCF^SOj 
LiCFjSCb 
LiCFaSO, 
LiCFaSOj 

LiCF^SO, 
LiCF^SO, 
LiCF 3 SO, 
LiCFaSO, 
LiCF 3 SCb 
LiCFjSO, 
LiCF 3 SCb 
LiCFaSOa 
LiCF 3 SCb 
LiCFaSO, 

LiCF 3 S0 3 
LiCFjSOa 
LiCF^SCb 
LiCFaSOj 



1 



4 

5 
3 
3 
5 
4 
4 
5 
5 
4 
S 
4 
5 
4 
5 
3 
3 
3 
3 
3 
4 
4 
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BC:DME:xWf*W*F 
BC:I>€:2->W*7xy 

BC:tWE:l,4-f*«y 
BC:DME;7x/W^y 

BC:DHE:,ijyy 



=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47-5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47-5:47.5:5 
=47.5:47.5:5 
=47.5:47.5=5 
=^.5:47.5:5 
=47.5:47-5:5 
=117-5:47,. 5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 



DC:DE:1 9 3r9Mr2n(WWy^rr«.5s47. 
BC : DME: : JiHW4^W =47.5:47.5:5 
BC:CME:y>fAXA*y =47.5:47.5:5 
ttzTMktmfmii-h =47.5:47.5:5 
VCiTNEiVifmiiMY =^.5:^.5:5 



.5:5 



.A 



LiCFaSO, 
L1CF.S0, 
LiCF 3 SO, 
LiCF.SO, 
LiCFiSO, 
LiCF,SO, 
LiCF,SO, 
LiCFaSOj 
LiCF.SO, 
LiCF 3 S0 3 
L1CF3SO3 
UCF,SO, 
LiCFjSO, 
LiCF 3 90j 
LiCF 3 30 3 

LiCFjSOa 
LiCF 3 S0 3 
LiCFaSOa 
LiCFaSO, 



5 
5 
5 
5 
5 
5 
5 
4 
5 
4 
5 
5 
5 
5 
4 
5 
3 
5 
3 
5 
4 
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[Table 3] 






seam* 

(.%> 


BC 


= 100 
= 95:5 




LiCFaSO, 
LiCFjSOj 


1 8 
5 



0019] 
Table 4] 



Hxf#T*y * 



EC:DME 

BC:DME : Hxwry 
PC:DHE 
PC:UME 
BC:CME 

K:EME : YWWfVf = 
BC:CHE = 
EC:DME : YUWlV = 
PC:DME 

PC:DKE : Hif*T;y = 
BC:CME = 
BC:DME ; \W*7V/ = 



50:50 

47.5=47.5:5 
50:50 

47.5:47-5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 



w 

ISSf 

pw 

SOT" 



LiCFaSCb 

UCFsSOi 

UCFjSOj 

LiCF 3 S0_ 

LiCFaSO, 

LiCF 3 SOj 

LiPF* 

LiPF* 

LiPF* 

LiPF« 

LiPF. 

UPF. 



1 9 
5 
1 6 
5 
1 4 
4 
1 
5 
8 
5 
6 
4 



2 



0020] 
Table 5] 



mmmt «*eao 






EC:PC:DHE = 1 :1 :1 (ifcim?fe) 

EC:BC:CHE : Hx*H, . 32:32:32:4 

PC:BC:DME ; HJx^y = 32:32:32:4 (^^Ifft) 


LiCFqSOa 

L1CF3SO3 
Li^SOa 
LiCFaSOa 
UGFaSO, 


14 j 

4 
1 3 

4 
1 3 

4 
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[Table 6] 





3»St 


(%) 


gC^^^Wr/ = 49.95:49.95:0.1 (JiJStgffe) 
*£:»£: HJxf*7*y = 49-75:49.75:0-5 (IfcttSft) 
K=gC:mW5> = 49.5:49-5:1 Si) 
KsDME-HiW^ = 45:45:10 

BC:DHE;V»j x ^ 7 r/ = 40:40:20 [JM® fgffc) 
BC:CME:F«JxW5v = 35:35:30 {SfflmV 


LiCF,S0 3 
LiCF 3 SOj 
LiCFaSOa 
LiCF.SOj 

LiCF 3 S0 3 


1 3 
1 2 

a 
5 
5 

1 8 



[0022] [Assembly of a cell] The nonaqueous electrolyte cell of various flat types was assembled using the 
above positive electrode, negative electrode, and nonaqueous electrolyte (cell size : 2.5mm in the diameter 
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of 20.0mm, thickness). In addition, as separator, the fine porous membrane made from polypropylene was 
used, and previous nonaqueous electrolyte was infiltrated into this. 

[0023] [Rate of self-discharge of each cell] The service capacity C2 in 25 degreeC after saving for two 
months by the service capacity CI in 25 degreeC immediately after the cell assembly of each cell and 80 
degreeC was calculated, and the rate of self-discharge after preservation of each cell was computed by the 
lower formula. Altogether, by constant resistance of 1kohm, service capacity C1 and C2 discharges, and is 
calculated. A result is shown in previous Taible 1 - 6. in addition, front Naka and EC — ethylene carbonate 
— PC — propylene carbonate — BC — butylene carbonate — moreover, DME expresses 1 and 
2-dimethoxyethane, respectively 
[0024] 

Rate (%) of self-discharge =(1-C2/C1) x100. [0025] As shown in Table 1 - 5, this invention cell which used 
the nonaqueous electrolyte (each additive content is 5 volume %) containing a specific additive has a low 
rate of self-discharge compared with the comparison cell by which the solvent and solute which do not 
contain an additive used the same nonaqueous electrolyte. This shows that the nonaqueous electrolyte cell 
which was excellent in the preservation property by making nonaqueous electrolyte contain a specific 
additive is obtained. 

[0026] Moreover, since the rate of self-discharge is low compared with this invention cell Y in Table 3, when 
this invention cell X in Table 1 uses the mixed solvent of a high-rate-discharge solvent and 1 and 
2-dimethoxyethane show that the nonaqueous electrolyte cell which was further excellent in the 
preservation property is obtained. 

[0027] Furthermore, if additive content separates from this range to a thing with the very as low rate of 
self^discharge as 5% when additive content is made into one to 20 volume % as shown in Table 6, the rate of 
self-discharge will become high. This shows that it is necessary to regulate the additive content of 
nonaqueous electrolyte in the range of 1 - 20 volume %. 
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#*«B*«MlT*oT, fflE#*«*«tf«. h U X5 1 

h'D^75>, 1 - y^f;P75/-2- / h*-> 
X^X 7th-h'JJk 7i"jDZ>ij;K 3-*h 

>, zhDl^X N, N-y/f^7tK75K, 
N, N-y^MM75K, ^l/A75H, 
3M!/-2-trP'J F>. N, N' . 

vjy. ^y*u-i/— 3, 5 v=*uv 

-;K 3-/9 t JV-2.-*t* , /UH>, 1. 2, 3- 

x>, \ -7* ;k ^>if>^:*— ;k 

7 7-f K ylfM^r'f h, 7*^> 5 X>7>;l'*:. 
>, 3-*3\)U7JM^>\ 1, 4-fW>, 7i 
y+^O. 1, 4-f7y>, 5 1 **;l'*U >, tf 
Uv>, 1, 3-v^5 L Jl/-2— f sW'JS?y>, 

e>s«nfc^<<h ! biacD^D^j^i~2 o#m%# 

2 ] Me#*«*MfcP $<o\Zl, 2 - * h * 
[0 0 0 1] 

[0 0 0 2] 

[fi£*oa«Rtx»^*«»*L«t3fra»ii] ifi^. 
[ooo3] tzis-e, u^A^mnt-t^Mmt 

LT«, ^IUf7A, U^A^. 
[0 0 0 4] b*»bJS:j9«6, £ft'5©ft«*mtt-«fc: 

z> t iEiSttt «t v) mnM&mm u < »<j>-r * t v» 5 m 
[0005] *%bj«. iowH*»j*-r*'«ttsn 
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[0 0 0 6] 

©*3BWfc«*#*«»««* (#IS93ttS!j) IES 

10 h «fc oa«s^6itfnfc*ft'< 

7 ;|/* P U >» U "7 A b Tfc £ t . 

. h U X0S>P7 5 n - 7*?Mu7 S >, 7 
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;i/7-bh75h\ N, N-5>/f**M75H', 
20 A75h\ N-^^;l/-2-tfPU F>> N, N'-y 
^^-f S3^/Us?yX -fVW/-;K 3, 5-v 

^^;n"v^itv-;K 3-*5f;i/-2-**-y-yu K 

>, 1, 2, 3 -^•+ty7 , /-;K N-^^Jl/^Jl/Th 

2-^ffft7i>, i-^>^^--;k ^>-tf> 

7*-)V. v^^HJ-Jl^x-K ■7lfW;i'7i- 
h, y^5 1 M^7 7'l' yifMA'^r'-f 7^ 

^>jx>7.;w*>, 3 -*^7;;i/*i/>, 1, 4-5 1 

^-^1r>, ^x/^-tr^-f 1, 4-f7y>, 5^^" 
30 ^E;l/*U>> tf'Jy J >. 1, 3-v^^JU-2—fS^ 

yjy f y>, v/^;u7.;i/*:^>'h\ s^^tjw* 

l~2 0#i%MT5. 

[0 0 0 7] *&n«tt®?|^«ffttt;m£0Sft]S!l« 
[0 0 0 8] **««SBEO*«ttbT. ±GAR««« 

11:1, 2-s?^-H+->x^>*iipAfciB^»ii*«ffl 

Sl^^WJttt, fle«JtT3 : 7-7 : 3©HBT&S„ ■ 
[0 0 0 9] U^^ASiSttRi-rsftaoHfrWtL 
Ttt, U^»7A-&^ (U^CA • 7JP5X"7A-&^, U 
^■7A-$&^» U^«7A • f) . ^.Wm.\YM 

(L i Nb 2 O5 fcg) P-i7 

[0 0 10] *fgHJ«, ^©ft@t^©# 7 J<«fi?« 
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mmmnmm t VTft&mmnmnmz nx » sa* © 

[0 0 11] 

x, fk.mmwz&m*wtfL2tiz>o zvmmz&Q. a 
mt#*nmm£o&mmz\v \z<< &3©x. ae 

JMt«*a*«4>bfc<<fc* <«£MStt®fol±)- . & 

Mj$f£nzc\t!iz&K)&.®iz$iKz>nmKi&&m&i£ti 

[0 0 12] 

K«9rr*j&«, *«i«ttTflB*lli«KW6IB*$n*-t> 



10 0 13] ClE@©^Si) »«»tbTO.n»ft-7>. 
#> (3 7 5° C«lUfc-tftT>^» £, * 

U75/fls£=U7*>£*, fiMit8 0:10:1 OXig 

2-bfP'J H>C»«SttX7'iJ-«IIBU 
7V-&7)lS.-<y&m±.lzmiGls. fflKU itS 2 0 
mm®'P]«ttKJT5ttWfc«. 15 0° CT2l«nJNtfl' 

[0 0 1 4] (Affaflsfi) ^JRU79AEK4K«KS : 

[0015] [#*««?^©Ssia] * 1 ~* 6 

S-tfclii;:. h u n ^U^* a 

(L i CF 3 SO3 ) Xtt^-y-^^n'J^'J^ 1 ^ 

a (l i.PF 6 ) ziw/vy bivrnfris-cttfrmm 

[0 0 16] 
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* 20 



BC:DME = 50:50 

K:gE:f»;5' = 47.5:47.5:5 

mimgttirmjiv = 47.5:47.5:5 

^:DC:7-gy = 47.5:47.5:5 

SrHE'tt^W* = 47.5:47-5:5 
BC:DME:7$yo^9£ = 47-5:47.5:5 
K:QJE:3-nW0^g* = 47.5:47.5:5 
rc:OE:AyV-f ij& = 47.5:47-5:5 
TC:Ejffi:-hajir/ = 47.5:47.5:5 
K:OC:s^y = 47.5:47.5:5 
K : E5S : S»^ W WFr;F=47.5:47.5:5 
K^N.W-^f^T-F^.S: 47.5:5 
BC:DME:i]!*7*K =47.5:47.5:5 
K:ttC:JH«A-2-h'DllFy=47.5:47.5:5 
£ ! SI 5 ^?lT W ^?W^/y =47.5:47.5:5 
ffi:gffi:f/4t;-ft =47.5:47.5:5 
iS s SS : 2-5«WWW-A =47.5:4T.5:5 
*-£*Sr*-*W*F> =47.5:47.5:5 
gC:5ME:U2.3Ttt*W-* =47-5:47-5:5 
BC:IME::N-XfM^Vy =47,5:47.5:5 




lis ... 





LiCF,S0j 
LiCF,S0 3 
LiCFjSO, 

LiJCF,S0j 

LiCFjS0 3 
LiCFjSO, 
LiCFsSO, 
LiCFaSO, 
UCFiSO, 
LiCFjSO, 
LiCF 3 S0 3 
LiCFaSOj 
LiCF 3 S0 3 
LiCFsSO, 

LiCF jSCb 
UCF,S0 3 

LiCFjSOa 
UCFjSOj 



4 

5 
3 
3 
5 
4 
4 
5 
5 
4 
5 
4 
5 
4 
5 
3 
3 
3 
3 
3 
4 
4 
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BC:»C:xf^f^7 4 F 

BC:ENE:v/«yf*-j|r 
BC:DME;WJVf/V7 x -^ 

BC:DME:7^iy^*y 
BC:DME;3-^f^r>y 

K:Djg:7*MWy 
BC:DME:1,4-f7->y 
BC:DME:f*tfoMJy ; 
BC:DHE:tijyy 



=47.5:47-5:5 
=47,5:47.5:5 
=47.5:47-5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
-47-5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:$ 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 
=47.5:47.5:5 



BC:CMB:WAxm^F =47.5:47.5:5 
BC:DKE:WAXA*7 =47.5:47.5:5 
BC:CM£:^fMf/ir^-^ =47.5:47.5:5 
BftiraWfftWiNt =47.5:47.5:5 




LiCF 3 S0j 
LiCFaSO, 
LiCFaSO, 
LiCF,SOj 
LiCFaSO, 
LiCF,S0 s 
UCF 3 S0 a 
UCFjSOj 
LiCF 3 S0 3 
LiCFaSOj 
LiCFaSOa 
LiCFjSOa 
LxCF,S0a 
LiCF 3 90 3 
LiCFjSOa 
LiCFjSOj 
LiCFjSOj 
LiCFaSO, 
LiCFaSOa 
LiCFaSO, 
LiCFaSO, 



. 5 
5 
5 
5 
5 
5 
5 
4 
5 
4 
5 
5 
5 
5 
4 
5 
3 
5 
3 
5 
4 
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LiCFaSO, 
LiCFaSOa 


1 8 
5 
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[0 0 2 0] 



[0 0 2 1] 



amauftit (mi 



BC:DME 

BC:DME : 

PC:DHE 

PC:DME : 

BC:CHE 

BC:CME • 

EC:DME 

EC:DKE : 

PC:DME 

PC:CME : 

BCcDME 



Hxf*7S* 



50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 
50:50 

47.5:47.5:5 




me 0 
map 

mas*.. 



LiCFaSO, 

LiCFaSO, 

LiCFaSO, 

LiCFjSO, 

LiCFjSO, 

LiCFaSO, 

LiPF. 

LiPF« 

LiPF* 

LiPF. 

LiPF. 

LiPF. 
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*® 




*:BC:g| : ^ . ||||^ , 
PC:BC:DHE : h9X*?*y = 32132:32:4 (*Iu1ife) 


LiCFaSO, 
LiCFaSOa 
LiCFaSOa 
LiCFaSO, 
LiCFaSO, 
UCFaSOa 


1 4 
4 

1 3 
4 

1 3 
4 


^to-fr [^6] 










(96) 


g:DJE:hUlfiV7r/ = 49.95:49.95:0.1 
gC:CNE:H|if*7.y = 49.75:49.75:0.5 GtKb 
§C:OE:^f*7.y = 49-5:49.5:1 *inli^) 
tt:DME:Hif*7*y = H5-J5SW (^fl8s) 
BC:DME^«Ji W ^y = Ii0;^:20 WM Mm 
VCiWEzmmV/ = 35:35:30 CttOTKSr 


LiCFaSO, 
LiCFaSO, 
LiCFaSO, 
LiCFaSO, 
LiCFaSO, 
LiCFaSO, 


1 3 
1 2 
5 
5 
5 

1 8 



[0 0 2 2] mm<DUtL\ jeju^es, 

Tfz » : Bt6 2 6 . 0 mm, IPS 2. 5 m 
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[0023] c#*«i© g ^ssc«« #«m®ttfliiBA • 

fi&©2 5° 0° Ctrfifl 

&#Lfc&©2 5° CTOttMIC 2 Z&tbT, #« 

MCI, C2H £TlkQ<Dl£t&tnT'&.misTXtb 

ECttlfl/^-^- h*, PC«yPlfU> 

ftDMEHi, 2-^^ : h+->x^>^, -en-en* 

To io 

[0 0 2 4] ... 
§EMf (%) = (1-C2/C1) X100 

[0 0 2 5] S 1 ~* 5 J; 5 Ic, #^©8s;0nT?J£ 



8 

.[oo2 6] mi>p<D$i?&wmmx&. *3*© 

*fgnj«ffl Y tc tb^T g EWIil^ d t ^ e> > 
ffln^iCJ:0. j:Q-»«#4*ttlctfnfc**<* 

[0 0 2 7] SSK, *6fcjjs"r'«fc-5K:, Sfttftt** 
*1^2 0#tXi.l/fc«^l4; iE»W*«-5XiI 
»T<ftV»©fc»LT, fR^*W**«£fiDlfiH*fl>n<5' 
i a E*«**»J» <»!.«. ZOitA^, #*®#»t© 
^iP»J-^W^€: 1 ~2 0^X©«Hfc»fMT*ifc»a* 

[0 0 2 8] 

Kt8c,0l:<<t«©T, fifflra##Lfc«-£T=feg 
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